The phosphatidylinositol signalling system in elongating bovine blastocysts; formation of phosphoinositides, inositol phosphates and stimulation by growth factors.
The uptake of myo-inositol and its incorporation into the phosphoinositides and inositol phosphates of the phosphatidylinositol (PtdIns) signal transduction system by in vivo elongating cattle blastocysts was investigated using [3H]myo-inositol. Uptake was examined in 13-, 14- and 16-day-old blastocysts and was largely sodium-dependent throughout (P<0.001), indicating the presence of a sodium-dependent inositol transporter. Incorporation of inositol into the three phosphoinositides, PtdIns, PtdInsP and PtdInsP2, and the inositol phosphates of the phosphatidylinositol signal transduction system was examined at Days 14 and 16; incorporation into the three phosphoinositides and into the inositol phosphate species, InsP1, InsP2, InsP3 (including the second messenger, Ins(1,4,5)P3) and InsP4 was detected in both blastocyst stages. The effects of the peptide growth factor, epidermal growth factor (EGF), and the lipid growth factors, lysophosphatidic acid (LPA) and platelet activating factor (PAF), on the activity of the phosphatidylinositol signalling system in 14- and 16-day-old blastocysts were examined. All growth factors significantly stimulated phosphatidylinositol signalling activity. Epidermal growth factor was stimulatory (P<0.001) only in 16-day-old blastocysts, whereas LPA and PAF were active in both 14- (P<0.005 for LPA and P<0.001 for PAF) and 16-day-old blastocysts (P<0.001 for LPA and PAF). These results indicate that the phosphatidylinositol signalling system is present in cattle blastocysts at the elongation stage and is responsive to stimulation by growth factors.